BACKGROUND OF THE INVENTION 



1. Field of the Invention 

5 This invention relates generally to computer systems and software. More 

particularly, the invention relates to computer-based calculation and spreadsheet systems 
and software. 

2. Description of the Related Art 

10 

Generally, there are two types of computer programs for performing numerical 
calculations: spreadsheet programs and calculator programs. The advantages and 
disadvantages of both are discussed as follows. 

15 Calculators 

A calculator program includes a computer program that is used for performing 
numerical calculations. As used herein, the term "calculator program" includes a type of 
computer program that emulates the functionality of a hand-held calculator. Calculator 
programs often allow data to be entered via a computer keyboard in a very intuitive way, 
20 just as on a hand-held calculator. For example, entry of the key sequence "1+2+3=" 
would usually cause the calculator program to display the result "6". Calculator 
programs usually display a graphical image that looks like a hand held calculator which 
can be operated with a mouse to enter calculations instead of using a keyboard. 

25 Many calculator programs display calculations on a display screen in a vertical 

format, similar to a tape produced by an adding machine. In these calculator programs, 
for example, entering the key sequence "1+2+3" would cause 
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1 

+ 2 
+ 3 



5 to be displayed on the screen. For many people, this vertical sequence is a very intuitive 
way to display calculations because it is how they write arithmetic calculations on paper, 
and is how they have done so since early school days. In most calculator programs, the 
area of the screen that contains this vertical record of the keystrokes is called the "tape," 
and that term will be used when discussing calculator programs herein. (The term "tape" 
10 is derived from the paper tape of an adding machine). The term "vertical calculation" 
will be used to describe this format of displaying calculations vertically. Most calculator 
programs allow the tape to be printed out and also to be saved in a file. 

Some calculator programs have tapes that can be modified. For example, the 
15 operators and the numbers may be changed, and the result may be recalculated using the 
modified values. Fig. 1 and Fig. 2 show examples of calculator programs with 
modifiable tapes. Some of these calculator programs with modifiable tapes also allow 
descriptive text comments to be placed next to the numbers on the tape. For example, the 
previous tape could be modified to look like: 

20 

1 apple 
+ 2 oranges 
+ 3 bananas 

25 Despite the intuitive way that they allow calculations to be entered and displayed, 

calculator programs with modifiable tapes have been relatively unsuccessful 
commercially. The disadvantages of modifiable tapes of existing calculator programs are 
discussed as follows. 
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First, the tapes of the existing calculator programs can contain only very simple 
calculations that can be expressed in the adding machine tape format. It is impossible to 
enter repetitive data in a tabular, spreadsheet style format; it is impossible to display 
5 calculations horizontally; it is impossible to place function invocations in the tape, and it 
is impossible to enter calculations with parentheses. 

Second, the tapes of the existing calculator programs only allow data to be entered 
in a single column. It is believed that not one commercially available calculator program 
10 has broken from the paradigm of the continuous single column paper tape of an adding 
machine. This format makes it very difficult to organize calculations in a logical way that 
is easy to view and modify on a computer screen, and this format makes it impossible to 
have tables of data. 

15 Third, the tapes of the existing calculator programs are difficult to modify. The 

editing features of these programs are often cumbersome to use. 

Fourth, the tapes of the existing calculator programs are not aesthetically pleasing. 
For example, calculations must all be placed in a single column. The calculator programs 
20 lack the ability to specify fonts, alignment, indentation, and other formatting 
characteristics of the data on the tapes. The calculator programs have very limited ability 
to allow descriptive text to be placed in the tape. This limited ability makes it impossible 
to use these programs to produce a professional looking business document; at best, they 
are limited to use as a "scratch pad" for numerical calculations. 

25 

Spreadsheets 

Spreadsheets are computer programs that allow numbers, text data, and formulas 
to be stored in cells. The cells are displayed in rectangular areas on the screen and are 
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arranged in a tabular format, i.e., in rows and columns. A single cell can contain a 
formula or function which may operate on multiple pieces of data stored in other cells. A 
cell's number, text data, or the result of the cell's formula or function is usually displayed 
in the cell that contains it. 

5 

Fig. 3 shows a typical modern spreadsheet program. The example of Fig. 3 shows 
data arranged as a table. The example table has cells with text, cells with numbers, and 
cells with formulas. Cells Al and C3 are examples of cells that contain text data; the 
text in cell Al spans several columns. Cells C4 through F4 contain numbers. Cell G4 
10 contains a formula which adds the numbers in cells C4 through F4. Fig. 3 shows an 
example of what cell G4 may look like when it is being edited. When cell G4 is not 
being edited, it will display the result of the formula ("50.00"). 

Spreadsheet programs have been quite commercially successful: many millions 
15 of them have been sold since they were invented in the late 1970s. In fact, the vast 
majority of personal computers sold today come with a spreadsheet program pre-installed 
on them. Two examples of popular modern spreadsheets are "Lotus 1-2-3" (available 
from Lotus Development Corporation) and "Microsoft Excel" (available from Microsoft 
Corporation). 

20 

Despite the presence of a spreadsheet program on virtually every personal 
computer, there are relatively few people who actually use spreadsheets. Many people 
have seen spreadsheets and know what they are, but if they are asked to use a spreadsheet 
to perform some numerical calculations, they may be forced to admit that they don't 
25 know how. Spreadsheets are used almost exclusively as a business tool, and very few 
home computer users use spreadsheets at all. Home users very rarely perform the kind of 
numerical calculations on repetitive tabular data for which spreadsheets are best suited. 
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Even within most businesses, relatively few people use spreadsheets. "Using a 
spreadsheet" is defined here as creating a spreadsheet (e.g., entering formulas, functions 
and numbers) in order to record and/or calculate numerical values. After a spreadsheet 
has been created by an experienced user, it is often "used" by other employees who 
merely enter data into it. For purposes of this discussion, such simple data entry will not 
be considered to be using a spreadsheet since it is no different than entering data into any 
other program and does not require any knowledge of how to perform calculations with a 
spreadsheet. Generally, only professional employees such as managers, financial 
analysts, engineers, etc., who regularly need to work with repetitive numerical data know 
how to use a spreadsheet for anything other than data entry. 

There are two primary reasons why relatively few people use spreadsheets. First, 
many types of calculations are awkward to represent as tables of data and/or as formulas 
in cells. Spreadsheets are not good tools for data that is not repetitive and tabular in 
nature. Home users in particular rarely need to work with such data. Second, 
spreadsheets are not easy to use. They are not for novice or unsophisticated computer 
users. They are powerful business tools; companies often need to provide formal 
training for employees to learn to use spreadsheets. Many spreadsheet users find the 
editing features in particular to be frustrating and unintuitive. 

Both calculator programs and spreadsheets have advantages and disadvantages. 
Calculators are intuitive and easy to use yet have very limited functionality, and 
spreadsheets have a great deal of functionality but are very difficult to use. Therefore, it 
is desirable to provide an improved system and method for numerical calculation which 
combines the ease of use of a calculator program with the functionality of a spreadsheet 
program. 
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SUMMARY OF THE INVENTION 



The systems and methods described herein may combine the intuitive data entry 
and display format of a calculator program with the powerful functionality of a 
spreadsheet, along with many additional features, to form a new classification of 
numerical processing programs which may be referred to as a calcsheet. The advantages 
of selected features of the calcsheet are described below. 

Multiple Columns of Vertical Calculations 

In one embodiment, the calcsheet may include multiple columns of vertical 
calculations. In one embodiment, a user may type in calculations in a manner similar to 
the entry of calculations on a hand held calculator, and the calculations may be displayed 
in a vertical format in substantially any column in the calcsheet. The ability to include 
vertical calculations as described above in potentially multiple columns provides 
significant advantages over both calculator programs and spreadsheets. A calcsheet may 
enable data to be arranged in a tabular format like a spreadsheet. This capability may 
open up a whole new class of calculations of which calculator programs are not capable. 
For example, much more information can be placed on a single screen. Many more 
calculations can be placed on the screen at the same time, allowing calculations to be 
accessed much more easily (e.g., without scrolling up and down) when they need to be 
changed or examined. Furthermore, it is possible to make calculations appear much more 
aesthetically pleasing, such that they are suitable for professional-quality business 
documents. In one embodiment of a calcsheet, data can be entered in the familiar hand- 
held calculator format and displayed in the familiar vertical calculation format, making 
the calcsheet useful for a whole class of calculations for which spreadsheets are too 
cumbersome. Vertical calculations may therefore make a calcsheet much easier to use 
than a spreadsheet for a large number of users. 
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Hiding Fields 

In one embodiment, the calcsheet provides the ability to hide fields within a 
column. It is not believed that this function is available in any spreadsheets or in 
calculator programs. This function may provide several advantages over both calculator 
5 programs and spreadsheets. Field hiding further enhances the ability of a calcsheet to be 
used for both vertical calculations and tabular spreadsheet style computations. In one 
embodiment, vertical calculations can be converted to a tabular style display by hiding 
the operation and/or comment fields after the calculation has been entered. Similarly, 
tabular data can be converted to vertical calculations by "unhiding" the operation fields 
10 and entering operations in them. Field hiding may make the calcsheet easier to use by 
allowing more data to be placed on a single screen, thus requiring less scrolling than a 
calculator program. Field hiding may allow a calcsheet to be less visually confusing and 
more aesthetically pleasing by hiding unused or unwanted fields. 

15 Spreadsheet Lines and Vertical Calculations in the Same Document 

In one embodiment, a calcsheet may include a spreadsheet line: a kind of line that 
only has one field which spans the width of at least one column. In one embodiment, a 
spreadsheet line can include a comment, a number, or a formula. The ability to combine 
single-field spreadsheet lines with multi-field vertical calculation lines in a calcsheet may 

20 provide a significant advantage over calculator programs in at least two ways. First, the 
combination may allow a calcsheet to be much easier to read and understand and much 
more aesthetically pleasing by allowing comments to span multiple fields. This feature 
may also make it possible to produce a professional-looking business document with 
numerical data that is entered in the same familiar, intuitive way that it would be entered 

25 on a hand-held calculator. Second, the combination may allow the calcsheet to be used 
for both tabular repetitive data and vertical calculations. This feature is not believed to be 
found in any calculator program or spreadsheet. More specifically, the same column may 



Atty. Dkt. No.: 5676-00500 



Page 7 



Conley, Rose & Tayon, P.C. 



contain vertical calculations as well as tabular spreadsheet data. This ability may allow a 
calcsheet to be arranged in a logical, easy to read, and aesthetically pleasing way. 

Formulas in Number Fields 
5 In one embodiment, calcsheets may include formulas in number fields. This 

ability may further enhance the utility of a calcsheet for both vertical calculations and 
tabular, spreadsheet-style computations. In one embodiment, vertical calculations may be 
simplified using formulas in number fields. Instead of the three lines for a set of related 
expenses, for example, a calcsheet may use a simple formula to combine all the expenses 

10 into only one line. In one embodiment, vertical calculations may be used for more 
complex calculations. The formulas in a number field may be arbitrarily complex 
arithmetic expressions with parentheses and advanced mathematical, trigonometric, 
statistical, and business functions. Therefore, it may be possible to use vertical 
calculations for very complex calculations that would either be very awkward or 

15 impossible to express with a calculator program. 

Changing the Order of Fields 

In one embodiment, a calcsheet may include the ability to change the order of 
fields within a column. For example, comment fields may be displayed on the left side of 
20 the number field, and operation fields may be hidden. This is a format that is often used 
in corporate financial statements: descriptive comment on the left and numbers on the 
right. Therefore, a calcsheet, unlike a spreadsheet or calculator program, may allow data 
to be entered in the intuitive calculator input format and displayed in a format that is 
suitable for professional quality business documents. 
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Parentheses in Vertical Calculations 

In one embodiment, a calcsheet may include the ability to put parentheses in 
separate lines of a vertical calculation in order to modify the order of evaluation. It is not 
believed that this feature can be found in any calculator program or spreadsheet. 

5 

Calculator Input Mode 

In one embodiment, a calcsheet may include a calculator input mode. In this 
mode, as the user enters calculations in hand-held calculator format, the calcsheet 
responds to each character as it is entered and automatically inserts new lines, switches 

10 input focus to the appropriate fields, places characters into the appropriate fields, and 
performs any other tasks needed to display the calculations vertically. This feature may 
provide a significant advantage over existing calculator programs which fail to provide a 
clear visual indicator of how the tape will be modified as calculations are entered. It is 
believed that existing calculator programs also do not allow new vertical calculations to 

15 be entered while editing previously entered data. Spreadsheets, of course, do not support 
vertical calculations (as described herein) at all. 

Single Key Editing and Navigation 

In one embodiment, a calcsheet may be easily modified (e.g., navigated and/or 

20 edited) using single keystrokes. One advantages of a calcsheet over spreadsheets and 
calculator programs is the ease with which a calcsheet may be modified. In one 
embodiment, when editing a field in a calcsheet, the user may switch to editing any 
adjacent field with a single keystroke using the arrow or tab keys. Therefore, the user 
may navigate anywhere in a calcsheet and edit any field using only the arrow keys, which 

25 usually are grouped together on a keyboard. Single-key editing and navigation may 
provide a significant usability advantage. In calculator programs, it is not believed to be 
possible to use the keyboard to switch editing to an adjacent field. Instead, the user must 
double click on the adjacent field with the mouse. Spreadsheets do allow the user to 
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switch editing to an adjacent cell with the keyboard but instead require multiple 
keystrokes to do so, and typically with keys that are not grouped together on the 
keyboard. 



5 Subtotal Function 

In one embodiment, a calcsheet may use a subtotal function. A subtotal function 
may be entered into a number field and may return a subtotal of one or more numeric 
values in number fields preceding the number field in which the subtotal function was 
entered. In one embodiment, the subtotal function will apply the appropriate 

10 mathematical operators to the numeric values in all the number fields above that of the 
subtotal function. If, however, the subtotal function follows an open parenthesis 
character (e.g., an open parenthesis character appears on a line preceding the line with the 
subtotal function), then the function will return the subtotal starting from the line 
containing the previous open parenthesis character. In other words, vertical parentheses 

15 may be used to select a subset of the preceding number fields to sum. In one 
embodiment, the subtotal function may be part of a larger mathematical formula. In other 
words, the subtotal function may be evaluated, and then the resulting value may be used 
in another formula. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The objects and advantages of the invention will become apparent upon reading 
the following detailed description and upon reference to the accompanying drawings in 
5 which: 



Fig. 1 shows an example of a calculator program with a modifiable tape. 

Fig. 2 shows another example of a calculator program with a modifiable tape. 

Fig. 3 shows a typical modern spreadsheet program. 
10 Fig. 4 shows a basic calcsheet that has multiple columns of vertical calculations 

according to one embodiment. 

Fig. 5 shows a calcsheet that has columns with comment fields hidden according 
to one embodiment. 

Fig. 6 shows a calcsheet with columns that have their operation and comment 
15 fields hidden according to one embodiment. 

Fig. 7 shows a calcsheet with spreadsheet lines containing descriptive text 
according to one embodiment. 

Fig. 8 shows a calcsheet with vertical calculation lines and spreadsheet lines 
containing numerical values according to one embodiment. 
20 Figs. 9A and 9B show a calcsheet with a formula in a number field (line A6), as 

the number field is being edited (9 A), and when the number field is not being edited (9B), 
according to one embodiment. 

Fig. 10 shows a calcsheet with formulas in number fields according to one 
embodiment. 

25 Fig. 1 1 shows a calcsheet with comments displayed on the left of the column, and 

with operation fields hidden, according to one embodiment. 

Fig. 12 A shows a calcsheet before the comment field in line A3 is split, and Fig 
12B shows the calcsheet after the split command, according to one embodiment. 
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Fig. 13 shows a multi line comment field in a single-row line according to one 
embodiment. 

Fig. 14 shows a vertical calculation evaluated in sequential order in column A, 
and a vertical calculation evaluated in sequential-parenthetical order in column B, 
5 according to one embodiment. 

Fig. 15 shows a vertical calculation evaluated in algebraic order in column A, and 
a vertical calculation evaluated in algebraic-parenthetical order in column B, according to 
one embodiment. 

Figs. 16A through 16G show a calculator input mode screen sequence when the 
10 characters "lapple+2=" are entered according to one embodiment. 

Figs. 17A and 17B show a switch from editing the number field (17 A) to editing 
the comment field (17B) which is accomplished with a single keystroke according to one 
embodiment. 

Fig. 18A shows a number field with its character string displayed in it, and Fig. 
15 18B shows the same field with its output character string displayed in it, according to one 
embodiment. 

Fig. 19 shows a calc line with an operation field, a number field, and a comment 
field according to one embodiment. 

Fig. 20 shows a column header displayed over a column of 9 calc lines according 
20 to one embodiment. 

Fig. 21 shows 3 field headers displayed over the fields of a column of 7 calc lines 
that each have 3 fields according to one embodiment. 

Fig. 22 shows a row header displayed next to a row of 2 calc lines, each with three 
fields, according to one embodiment. 
25 Fig. 23 shows a calcsheet with 3 columns and 14 rows visible, and with a vertical 

calculation in lines A2, A3 and A4, according to one embodiment. 
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Fig. 24A shows a single character string (edit string) for all fields in a line when 
the line has the focus, and Fig. 24B shows substrings of the edit string displayed in the 
individual fields when the line does not have the focus, according to one embodiment. 

Fig. 25 shows a calcsheet with comments fields displayed on the left and with 
5 display of operation field strings suppressed when the operation fields do not have the 
focus, according to one embodiment. 

Figs. 26A and 26B show suppression of display of total operation field strings 
when the operation fields do not have the focus, while Figs. 26C and 26D show that the 
display of other (non-total) operation field strings is not suppressed, according to one 
10 embodiment. 

Figs. 27A, 27B and 27C show automatic resizing of a field and column as 
characters are typed in according to one embodiment. 

Fig. 28A shows a minimal graphical calculator input means, and Fig. 28B shows a 
more typical graphical calculator input means with a display field, according to one 
15 embodiment. 

Figs. 29 A through 29E show a screen sequence demonstrating calculator input 
"overlay mode" when the characters "1+2=" are typed in according to one embodiment. 

Figs. 30A though 30C show a single-row line (line A2) expanding into a multi- 
row line as its comment field requires more lines to display, according to one 
20 embodiment. 

Fig. 31 shows calc line fields with different fonts and formatting according to one 
embodiment. 

Fig. 32 shows comment fields with right alignment according to one embodiment. 

Fig. 33 A shows a function in the number field of line A3, Fig. 33B shows the 
25 numeric value of the function displayed in the number field of line A3 when it does not 
have the focus, Fig. 33C shows the source string displayed in the number field of line A3 
when it does not have the focus, and Fig. 3 3D shows a single quote in line A3's number 
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field string to indicate that the source string should be displayed when the field does not 
have the focus, according to one embodiment. 

Fig. 34 shows a number field, line A6, with a formula source string displayed 
when it does not have the focus according to one embodiment. 
5 Fig. 35A shows an equals line displayed with a total calc line, and Fig. 35B shows 

that the equals line is erased when the operation is changed to a non-total operation, 
according to one embodiment. 

Fig. 36 shows that an equals line's thickness is proportional to the font according 
to one embodiment. 

10 Fig. 37 shows an equals line displayed in the calc line before the total calc line 

according to one embodiment. 

Fig. 38 shows a calc line that is made taller because it has a total operation 
according to one embodiment. 

Figs. 39A and 39B show that a reference to another calc line may cause the 
15 comment of the referenced calc line to be displayed in the referencing line's comment 
field if the referencing line's comment field string is null according to one embodiment. 

Figs. 39C and 39D show that a reference to another calc line will not cause the 
comment of the referenced calc line to be displayed in the referencing line's comment 
field if the referencing line's comment field string is not null according to one 
20 embodiment. 

Figs. 40A and 40B show that a parenthesis in the character string of a number 
field may be displayed along with the number field's output string when the number field 
does not have the focus according to one embodiment. 

Fig. 41 shows basic adding machine order of evaluation in column A and two 
25 possible variations of adding machine order of evaluation with multiplication operations 
in columns B and C according to one embodiment. 
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Fig. 42 shows regular sequential order of evaluation in column A and sequential 
order of evaluation with the operation in the calc line of the first operand according to one 
embodiment. 

Figs. 43 and 44 illustrate a typical computer system with computer software 
5 programs which is suitable for implementing various embodiments. 

Fig. 45 illustrates an example of a horizontal calculation according to one 
embodiment. 

Fig. 46 is a flowchart illustrating a method of using multiple columns of vertical 
calculations according to one embodiment. 
10 Fig. 47 is a flowchart illustrating a method of using formulas in number fields 

according to one embodiment. 

Fig. 48 is a flowchart illustrating a method of using calculator input mode for 
entry of data into a calcsheet according to one embodiment. 

Fig. 49 is a flowchart illustrating a method of using spreadsheet lines and vertical 
15 calculations in a single document according to one embodiment. 

Fig. 50 is a flowchart illustrating a method of using multi-field columns with 
modifiable field order according to one embodiment. 

Fig. 51 is a flowchart illustrating a method of using multi-field columns with 
fields that can be hidden according to one embodiment. 
20 Fig. 52 is a flowchart illustrating a method of vertical calculation using vertical 

parentheses according to one embodiment. 

Fig. 53 is a flowchart illustrating a method of using a subtotal function according 
to one embodiment. 

25 While the invention is susceptible to various modifications and alternative forms, 

specific embodiments thereof are shown by way of example in the drawings and will 
herein be described in detail. It should be understood, however, that the drawings and 
detailed description thereto are not intended to limit the invention to the particular form 
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disclosed, but on the contrary, the intention is to cover all modifications, equivalents, and 
alternatives falling within the spirit and scope of the present invention as defined by the 
appended claims. 
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DETAILED DESCRIPTION OF SEVERAL EMBODIMENTS 



Fig. 43 - A Typical Computer System 

Fig. 43 illustrates a typical, general-purpose computer system 100 which is 
5 suitable for implementing numerical calculation systems and methods according to 
various embodiments. The computer system 100 typically comprises components such as 
computing hardware 102, a display device such as a monitor 104, an alphanumeric input 
device such as a keyboard 106, and optionally an input device such as a mouse 108. The 
computer system 100 is operable to execute computer programs which may be stored on 
10 disks 1 10 or in computing hardware 102. In various embodiments, the computer system 
100 may comprise a desktop computer, a laptop computer, a palmtop computer, a 
network computer, a personal digital assistant (PDA), an embedded device, a smart 
phone, or any other suitable computing device. 

15 Fig. 44 - Computing Hardware of a Typical Computer System 

Fig. 44 is a block diagram illustrating the computing hardware 102 of a typical, 
general-purpose computer system 100 which is suitable for implementing numerical 
calculation systems and methods according to one embodiment. The computing 
hardware 102 includes at least one central processing unit (CPU) or other processor(s) 

20 122. The CPU 122 is configured to execute program instructions which implement the 
numerical calculation systems and methods as described herein. The CPU 122 is 
preferably coupled to a memory medium 124. 

As used herein, the term "memory medium" includes a non-volatile medium, e.g., 
25 a magnetic medium, hard disk, or optical storage; a volatile medium, such as computer 
system memory, e.g., random access memory (RAM) such as DRAM, SDRAM, SRAM, 
EDO RAM, Rambus RAM, etc.; or an installation medium, such as CD-ROM, floppy 
disks, or a removable disk, on which computer programs are stored for loading into the 
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computer system. The term "memory medium" may also include other types of memory. 
The memory medium 124 may therefore store program instructions and/or data which 
are executable by the CPU 122 to perform and/or implement the numerical calculation 
systems and methods as described herein. Furthermore, the memory medium 124 may be 
5 utilized to install the program instructions and/or data. In a further embodiment, the 
memory medium 124 may be comprised in a second computer system which is coupled 
to the computer system 100 through a network 128. In this instance, the second computer 
system may operate to provide the program instructions stored in the memory medium 
124 through the network 128 to the computer system 100 for execution. 

10 

The CPU 122 may also be coupled through an input/output bus 120 to one or 
more input/output devices that may include, but are not limited to, a display device such 
as a monitor 104, a pointing device such as a mouse 108, a keyboard 106, a track ball, a 
microphone, a touch-sensitive display, a magnetic or paper tape reader, a tablet, a stylus, 
15 a voice recognizer, a handwriting recognizer, a printer, a plotter, a scanner, and any other 
devices for input and/or output. The computer system 100 may acquire program 
instructions and/or data for implementing the numerical calculation systems and methods 
as described herein through the input/output bus 120. 

20 The CPU 122 may include a network interface device 128 for coupling to a 

network. The network may be representative of various types of possible networks: for 
example, a local area network (LAN), wide area network (WAN), or the Internet. The 
improved management console as described herein may therefore be implemented on a 
plurality of heterogeneous or homogeneous networked computer systems such as 

25 computer system 100 through one or more networks. Each computer system 100 may 
acquire program instructions and/or data for implementing the numerical calculation 
systems and methods as described herein over the network. 
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Terminology 

The following terminology will be used to describe the systems and methods 
described herein. A "field" includes a rectangular area of screen that can contain a 
character string. An "operation field" includes a field that can contain an arithmetic 

5 operation such as +, *, /, = etc. A "number field" includes a field that can contain a 
number, formula, or function. A "comment field" includes a field that can contain a 
descriptive comment. A "line" includes a group of one or more fields arranged 
contiguously side by side on the screen. In one embodiment, a line is the smallest unit 
that can be added to (e.g., inserted into) or removed from (e.g., deleted from) a calcsheet. 

10 A "calc line" includes a line with an operation field, a number field and, optionally, a 
comment field. Fig. 19 shows an example of a typical calc line according to one 
embodiment. A "calcsheet" includes a matrix of lines arranged in rows and columns. A 
"calculation," also referred to as a "vertical calculation," includes a series of calc lines in 
a column, where the lines include operations and numbers that define an arithmetic 

15 calculation. Fig. 23 shows an example of a typical calcsheet according to one 
embodiment. The calcsheet in Fig. 23 includes an example of a calculation including 3 
lines (A2, A3 and A4). 

The field that is currently being modified is said to have the "focus." The field 
20 that has the focus may be indicated visually by a black box around the field. The place 
where character input will be placed in the focus field's string may be indicated visually 
by a blinking vertical line. Fig. 17A shows an example of a calcsheet with the focus on 
line A2's number field. Fig. 17B shows an example of a calcsheet with the focus on line 
A2's comment field. 

25 

The systems and methods described herein may combine the intuitive data entry 
and display format of a calculator program with the powerful functionality of a 
spreadsheet, along with many additional features, to form a new classification of 
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numerical processing programs which may be referred to as a calcsheet. Several 
advantages of the calcsheet are discussed as follows. 

Multiple Columns of Vertical Calculations 

5 Fig. 4 shows an example of a basic calcsheet screen according to one 

embodiment. The example calcsheet of Fig. 4 includes multiple columns, where two of 
the columns include vertical calculations. In one embodiment, a user may type in 
calculations in a manner similar to the entry of calculations on a hand held calculator, and 
the calculations may be displayed in a vertical format in substantially any column in the 

10 calcsheet. 

It is not believed that any calculator program has ever broken from the single 
column adding machine tape paradigm, and it is not believed that any spreadsheet has 
ever incorporated the ability to process vertical calculations. The ability to include 
15 vertical calculations as described above in potentially multiple columns may therefore 
provide significant advantages over both calculator programs and spreadsheets. 

A calcsheet may enable data to be arranged in a tabular format like a spreadsheet. 
This capability may open up a new class of calculations of which calculator programs are 

20 not capable. For example, much more information can be placed on a single screen. 
Many more calculations can be placed on the screen at the same time, allowing 
calculations to be accessed much more easily (e.g., without scrolling up and down) when 
they need to be changed or examined. Furthermore, it is possible to make calculations 
appear much more aesthetically pleasing, such that they are suitable for professional- 

25 quality business documents. 

In one embodiment of a calcsheet, data can be entered in the familiar hand-held 
calculator format and displayed in the familiar vertical calculation format, making the 
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calcsheet useful for a whole class of calculations for which spreadsheets are too 
cumbersome. Vertical calculations may therefore make a calcsheet much easier to use 
than a spreadsheet for a large number of users. 



5 Fig. 46 is a flowchart illustrating a method of using multiple columns of vertical 

calculations according to one embodiment. In this example, two columns are used for 
purposes of illustration, but an arbitrary number of columns (from one to n, where n is a 
maximum number that system resources will permit) may be used in one embodiment. In 
402, a first set of numeric values may be entered in a first plurality of number fields, 

10 wherein the first plurality of number fields are displayed in columnar format on a display 
screen. Additionally, a first set of one or more mathematical operators may be entered in 
a first set of one or more operation fields, wherein the first set of operation fields are 
displayed in columnar format on the display screen. Note that in various embodiments, 
the numeric values and mathematical operators may be entered in various orders (e.g., a 

15 numeric value, a mathematical operator, another numeric value, another mathematical 
operator, etc.). In 404, a first result may be automatically calculated by applying the first 
set of mathematical operators to the first set of numeric values. In 406, the first result 
may be displayed on the display screen. In one embodiment, the first result may be 
displayed below the first set of number fields. 

20 

The vertical calculation may use only one column. However, additional columns 
may be used for vertical calculations in one embodiment. In 408, a second set of numeric 
values may be entered in a second plurality of number fields, wherein the second plurality 
of number fields are displayed in columnar format on the display screen in a different 
25 column than the first set of numeric values. A second set of one or more mathematical 
operators may be entered in a second set of one or more operation fields, wherein the 
second set of operation fields are displayed in columnar format on the display screen in a 
different column than the first set of mathematical operators. Again, note that in various 
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embodiments, the numeric values and mathematical operators may be entered in various 
orders (e.g., a numeric value, a mathematical operator, another numeric value, another 
mathematical operator, etc.). In 410, a second result may be automatically calculated by 
applying the second set of mathematical operators to the second set of numeric values. In 
5 412, the second result may be displayed on the display screen. In one embodiment, the 
second result may be displayed below the second set of number fields. 

In one embodiment, 402 through 406 may be performed substantially 
simultaneously with 408 through 412. In other words, the user may enter and/or edit a 
10 first vertical calculation at substantially the same time as a second vertical calculation. In 
one embodiment, the results may be dynamically and automatically recalculated as the 
numeric values and mathematical operators are edited. 
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Hiding Fields 

In one embodiment, the calcsheet provides the ability to hide fields within a 
column. It is not believed that this function is available in any spreadsheets or in 

5 calculator programs. This function may provide several advantages over both calculator 
programs and spreadsheets. Field hiding further enhances the ability of a calcsheet to be 
used for both vertical calculations and tabular spreadsheet style computations. In Fig. 6, 
columns B, C, D, E and F have only the number fields displayed: the operation and 
comment fields have been hidden. Therefore, those columns have the approximate 

10 appearance and function of a spreadsheet. In contrast, column A includes a vertical 
calculation, and all three of its fields are shown. In one embodiment, vertical calculations 
can be converted to a tabular style display by hiding the operation and/or comment fields 
after the calculation has been entered. Similarly, tabular data can be converted to vertical 
calculations by "unhiding" the operation fields and entering operations in them. 

15 

Field hiding may make the calcsheet easier to use by allowing more data to be 
placed on a single screen, thus requiring less scrolling than a calculator program. For 
example, hiding the comment fields in the calcsheet in Fig. 5 allows twice as many 
calculations to be displayed on a screen. Field hiding may allow a calcsheet to be less 
20 visually confusing and more aesthetically pleasing by hiding unused or unwanted fields. 
For example, hiding operation fields can give a calcsheet a clean look, as demonstrated in 
Fig.lL 

Fig. 51 is a flowchart illustrating the use of multi-field columns with fields that 
25 may be hidden according to one embodiment. In 520, a plurality of rows and at least one 
column may be displayed in a matrix on a display screen, wherein the at least one column 
comprises a first set of fields and a second set of fields. The first set of fields and the 
second set of fields may include one or more mathematical operators and one or more 
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numeric values. Each set of fields may be displayed in columnar format down the 
plurality of rows in the at least one column, and the at least one column may include a 
single column label which spans the width of one of the first set of fields and one of the 
second set of fields. In 522, a result may be automatically calculated by applying the 
5 mathematical operators to the numeric values. In 524, the result may be displayed on the 
display screen. In various embodiments, 522 and 524 may performed at different points 
in the method (e.g., after 520, 526, and 528). 

In 526, user input may be entered (and therefore received into memory) to hide 
10 one of the sets of fields. In 528, the at least one column may be redisplayed by 
displaying the plurality of fields except for the hidden set of fields. 

In 530, in one embodiment, user input may be entered to show the hidden set of 
fields. In 532, the at least one column may be redisplayed by displaying all of the sets of 
15 fields, including the fields that were previously hidden. 

Although 520 through 532 are expressed in terms of two fields in a single column, 
the method may be applied to an arbitrarily large number of fields and columns. 
Furthermore, a set of fields may include operation fields, number fields, or comment 

20 fields. In one embodiment, a result may be automatically calculated by applying the 
mathematical operators in operation fields to the numeric values in number fields. In one 
embodiment, a single column label may be displayed as spanning the first and second 
field, a first field label may be displayed for the first set of fields below the single column 
label, and a second field label may be displayed for the second set of fields in a same row 

25 as the first field label below the single column label. 
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Spreadsheet Lines and Vertical Calculations in the Same Document 

In one embodiment, a calcsheet may include a spreadsheet line: a kind of line that 
only has one field which spans the width of at least one column. In one embodiment, a 
spreadsheet line can include a comment, a number, or a formula. Fig. 7 shows the same 
5 calcsheet as Fig. 4, except the example in Fig. 7 includes spreadsheet lines that contain 
text data. Lines Al, A3, B3 and B12 in Fig. 7 are spreadsheet lines that contain 
descriptive comments. Fig. 8 shows a calcsheet that has spreadsheet lines (A7 through 
D10) with numerical data. 

10 The ability to combine single-field spreadsheet lines with multi-field vertical 

calculation lines in a calcsheet may provide a significant advantage over calculator 
programs in at least two ways. First, the combination may allow a calcsheet to be much 
easier to read and understand and much more aesthetically pleasing by allowing 
comments to span multiple fields. This difference can be seen by comparing Fig. 4, 

15 without comments, and Fig. 7, with comments. This feature may also make it possible to 
produce a professional-looking business document with numerical data that is entered in 
the same familiar, intuitive way that it would be entered on a hand-held calculator. 
Second, the combination may allow the calcsheet to be used for both tabular repetitive 
data and vertical calculations, as shown in Fig. 8. This feature is not believed to be found 

20 in any calculator program or spreadsheet. More specifically, as Fig. 8 shows, the same 
column may contain vertical calculations as well as tabular spreadsheet data. This ability 
may allow a calcsheet to be arranged in a logical, easy to read, and aesthetically pleasing 
way. 

25 Fig. 49 is a flowchart illustrating the use of spreadsheet lines and vertical 

calculations in a single document according to one embodiment. In 480, user input may 
be entered into a computer system (and received into a memory of the computer system), 
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wherein the user input comprises a plurality of numeric values, one or more mathematical 
operators, and a character string. 

In 482, a window may be displayed on a display screen coupled to the computer 
5 system, wherein the window comprises a plurality of rows and at least one column, 
wherein the at least one column comprises a plurality of number fields and a plurality of 
operation fields. In 484, the mathematical operators may be displayed in columnar 
format in the operation fields, the numeric values may be displayed in columnar format in 
the number fields, and the character string may be displayed in one of the rows such that 
10 the character string spans a width of at least one of the operation fields and one of the 
number fields. In various embodiments, 480 through 484 may be performed in different 
orders. 

In 490, a result may be automatically calculated by applying the mathematical 
15 operators to the numeric values. In 492, the result may be displayed on the display 
screen. In one embodiment, multiple columns may be used, and each column may 
include one or more operation fields and one or more number fields. In one embodiment, 
a plurality of comment fields which may contain comment strings may be used. 

20 The character string may be interpreted as different types of data. In one 

embodiment, the character string may be interpreted as one or more numeric values. In 
automatically calculating the result by applying the mathematical operators to the 
numeric values, the mathematical operators may be applied to the character string. In one 
embodiment, the character string may be interpreted as one or more mathematical 

25 operators. In automatically calculating the result by applying the mathematical operators 
to the numeric values, the character string may be applied to the numeric values. In one 
embodiment, the character string may be interpreted as one or more formulas. A result of 
at least one of the formulas may be calculated to generate a resulting numeric value. In 
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one embodiment, the character string may be interpreted as one or more references to 
numeric values in other number fields. At least one of the references may be resolved to 
generate a resulting numeric value. 

5 Formulas in Number Fields 

In one embodiment, calcsheets may include formulas in number fields. Figs. 9A 
and 9B and Fig. 10 show calcsheets with formulas in number fields of calc lines. The 
ability to put a formula in a number field is a powerful feature that has significant 
advantages. 

10 

This ability may further enhance the utility of a calcsheet for both vertical 
calculations and tabular, spreadsheet-style computations. Fig. 10 shows an example of a 
spreadsheet style table (columns B through G) constructed using calc lines that have their 
operation and comment fields hidden. The number fields of lines G4, G5, G6, G7 and G8 
15 have formulas in them that add the four lines to their left. The formula of line G4 is 
shown as it is being edited. Note that the calcsheet also contains a vertical calculation in 
column A. 

In one embodiment, vertical calculations may be simplified. Figs. 9A and 9B 
20 show a modified version of the calcsheet in Fig. 7. Instead of the three lines in Fig. 7 for 
automobile related expenses (lines A6, A7 and A8), Figs. 9A and 9B include only one 
line, A6, that combines all of these expenses. 

In one embodiment, vertical calculations may be used for more complex 
25 calculations. The formulas in a number field may be arbitrarily complex arithmetic 
expressions with parentheses and advanced mathematical, trigonometric, statistical, and 
business functions. Therefore, it may be possible to use vertical calculations for very 
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complex calculations that would either be very awkward or impossible to express with a 
calculator program. 

Fig. 47 is a flowchart illustrating the use of formulas in number fields according 
5 to one embodiment. In 420, a plurality of numeric values may be entered (and therefore 
received into a computer memory) in a plurality of number fields. The plurality of 
number fields may be displayed in columnar format on a display screen. In one 
embodiment, the numeric values comprise at least one mathematical formula. In one 
embodiment, a set of one or more mathematical operators may also be entered in one or 
10 more operation fields, wherein the operation fields are displayed in columnar format on 
the display screen. In one embodiment, the number fields and the operation fields may be 
displayed in adjacent columns (i.e., columnar fields) which share a first single column 
label. 

15 In 422, a first result of the mathematical formula may be automatically calculated. 

In one embodiment, the first result may be displayed on the display screen in the number 
field in which the mathematical formula was entered. In one embodiment, horizontal 
formulas may be used. In this embodiment, the mathematical formula and the first result 
of the mathematical formula may be displayed in one of the number fields. An equality 

20 character may be entered after entering the mathematical formula, and the first result may 
be displayed after the entering the equality character. 

In 424, a second result may be automatically calculated as a function of the first 
result and the numeric values other than the at least one mathematical formula. In one 
25 embodiment, the second result may also be calculated as a function of the mathematical 
operators. 
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In 426, the second result may be displayed on the display screen. In one 
embodiment, the second result may be displayed in the same column as the column in 
which the plurality of numeric values were entered. 

5 In one embodiment, 420 through 426 may be used in a matrix of fields having 

multiple columns. In this embodiment, a third result may be calculated and displayed 
based on numeric values in number fields in a second column. 

Changing the Order of Fields 

10 In one embodiment, a calcsheet may include the ability to change the order of 

fields within a column. Fig. 1 1 illustrates this feature. Fig. 1 1 shows the same calcsheet 
as Fig. 7, except in Fig. 11 the comment fields are displayed on the left side of the 
number field and the operation fields are hidden. This is a format that is often used in 
corporate financial statements: descriptive comment on the left and numbers on the right. 

15 Fig. 11 is therefore an example of how the calcsheet, unlike a spreadsheet or calculator 
program, may allow data to be entered in the intuitive calculator input format and 
displayed in a format that is suitable for professional quality business documents. 

Fig. 50 is a flowchart illustrating the use of multi-field columns with modifiable 
20 field order according to one embodiment. In 500, a first set of data may be entered (and 
therefore received into memory) in a first set of fields displayed in columnar format in a 
first column on a display screen. In 502, a second set of data may be entered in a second 
set of fields displayed in columnar format in the first column on the display screen, 
wherein the first column comprises the first set of fields displayed vertically and the 
25 second set of fields displayed vertically, and wherein the first column comprises a single 
column label which spans the width of one of the first set of fields and one of the second 
set of fields. In 504, the first set of data may be displayed in the first set of fields and the 
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second set of data in the second set of fields, wherein the first set of fields is displayed to 
the left of the second set of fields. 

In 506, a user may enter input (such as by use of a mouse and/or keyboard, for 
5 example) to display the fields in a different order. In 508, the first set of data may be 
redisplayed in the first set of fields and the second set of data may be redisplayed in the 
second set of fields, wherein the first set of fields is displayed to the right of the second 
set of fields. 

10 Although 500 through 508 are expressed in terms of two fields in a single column, 

the method may be applied to an arbitrarily large number of fields and columns. 
Furthermore, a set of data and fields may include, respectively, mathematical operators 
and operation fields, numeric values and number fields, and comment strings and 
comment fields. In one embodiment, a result may be automatically calculated by 

15 applying the mathematical operators to the numeric values. In one embodiment, a single 
column label may be displayed as spanning the first and second field, a first field label 
may be displayed for the first set of fields below the single column label, and a second 
field label may be displayed for the second set of fields in a same row as the first field 
label below the single column label. 

20 

Parentheses in Vertical Calculations 

In one embodiment, a calcsheet may include the ability to put parentheses in 
separate lines of a vertical calculation in order to modify the order of evaluation. This 
ability is shown in Fig. 14, where the calculation in column B is the same as the 
25 calculation in column A but with parentheses added. It is not believed that this feature 
can be found in any calculator program or spreadsheet. 
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Fig. 52 is a flowchart illustrating the use of vertical parentheses according to one 
embodiment. In 540, one or more mathematical operators and a plurality of numeric 
values may be entered (and therefore received into memory). In 542, the mathematical 
operators may be displayed in one or more operation fields in columnar format down at 
5 least one of a plurality of rows on a display screen, and the numeric values may be 
displayed in a plurality of number fields in columnar format down the plurality of rows 
on the display screen. The operators and numeric values may be displayed as they are 
individually entered. 

10 In 544, an open parenthesis character may be entered in a field in an upper row, 

and a close parenthesis character may be entered in a field in a lower row, wherein the 
lower row is displayed below the upper row on the display screen. In various 
embodiments, the parentheses may be entered into number fields, operation fields, 
comment fields, or a combination of fields. In various embodiments, steps 540, 542, and 

15 544 may be performed in a different order or substantially simultaneously. 

In 546, a result may be automatically calculated by applying the set of 
mathematical operators to the set of numeric values and by following an order of 
evaluation which respects the open and close parentheses. Various orders of evaluation 
20 are discussed elsewhere herein. In 548, the result may be displayed on the display screen. 
In one embodiment, 540 through 548 may be performed for a plurality of columns. 

Calculator Input Mode 

In one embodiment, a calcsheet may include a calculator input mode. In this 
25 mode, as the user enters calculations in hand-held calculator format, the calcsheet 
responds to each character as it is entered and automatically inserts new lines, switches 
input focus to the appropriate fields, places characters into the appropriate fields, and 
performs any other tasks needed to display the calculations vertically. This feature may 
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provide a significant advantage over existing calculator programs which fail to provide a 
clear visual indicator of how the tape will be modified as calculations are entered. It is 
believed that existing calculator programs also do not allow new vertical calculations to 
be entered while editing previously entered data. Spreadsheets, of course, do not support 
5 vertical calculations (as described herein) at all. 

Fig. 48 is a flowchart illustrating the use of calculator input mode according to 
one embodiment. In 440, a first input numeric value may be entered (and therefore 
received into a memory). In 442, a first output numeric value may be determined based 
10 on the first input numeric value. In 444, the first output numeric value may be displayed 
in a first field on a display screen, wherein the first field comprises an intersection of a 
first column and a first row. In one embodiment, step 444 may be performed 
substantially simultaneously with (e.g., immediately after) steps 440 and 442. 

15 In 446, a mathematical operator may be entered. In 448, input focus may be 

automatically switched to a second field in response to the entering the mathematical 
operator, wherein the second field is displayed below the first field on the display screen. 
In one embodiment, the second field may be automatically inserted in response to the 
entering the mathematical operator, wherein the second field comprises an intersection of 

20 the first column and a second row below the first field, and wherein the second field is 
initially displayed as empty. 

In 450, a second input numeric value may be entered. In 452, a second output 
numeric value may be determined based on the second input numeric value. In 454, the 
25 second output numeric value may be displayed in the second field on the display screen. 
In one embodiment, step 454 may be performed substantially simultaneously with (e.g., 
immediately after) steps 450 and 452. In some cases, one of the output numeric values 
may be substantially identical in form to its corresponding input numeric value. 
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440 through 454 may be repeated until all input numeric values and mathematical 
operators in a desired calculation have been received into the memory, as shown in 456. 
In 458, a result of the input numeric values and mathematical operators entered in steps 
5 440 through 456 may be automatically calculated. 

In 460, the result may be automatically displayed at a field on the display screen 
in the first column below the output numeric values and mathematical operators. In one 
embodiment, one or more of the input numeric values or mathematical operators may be 
10 modified by the user in its location on the display screen. The result of the input numeric 
values and mathematical operators may then be recalculated and redisplayed. 

In one embodiment, 440 through 460 may be performed in a second column on 
the display screen. 

15 

Subtotal Function 

In one embodiment, a calcsheet may use a subtotal function. A subtotal function 
may be entered into a number field and may return a subtotal of one or more numeric 
values in number fields preceding the number field in which the subtotal function was 

20 entered. In one embodiment, the subtotal function will apply the appropriate 
mathematical operators to the numeric values in all the number fields above that of the 
subtotal function. If, however, the subtotal function follows an open parenthesis 
character (e.g., an open parenthesis character appears on a line preceding the line with the 
subtotal function), then the function will return the subtotal starting from the line 

25 containing the previous open parenthesis character. In other words, vertical parentheses 
may be used to select a subset of the preceding number fields to sum. In one 
embodiment, the subtotal function may be part of a larger mathematical formula. In other 
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words, the subtotal function may be evaluated, and then the resulting value may be used 
in another formula. 

Fig. 53 is a flowchart illustrating the use of using a subtotal function according to 
5 one embodiment. In 560, a plurality of numeric values may be entered (and therefore 
received into a computer memory) in a plurality of number fields. The plurality of 
number fields may be displayed in columnar format on a display screen. In one 
embodiment, the numeric values include at least one mathematical formula, and the 
mathematical formula includes a subtotal function. In one embodiment, a set of one or 
10 more mathematical operators may also be entered in one or more operation fields, 
wherein the operation fields are displayed in columnar format on the display screen. In 
one embodiment, the number fields and the operation fields may be displayed in adjacent 
columns (i.e., columnar fields) which share a first single column label. 

15 In 562, a first result of the mathematical formula may be automatically calculated, 

including automatically calculating a subtotal of a plurality of the numeric values in a 
plurality of number fields preceding the number field in which the mathematical formula 
was entered. For example, all the number fields preceding the number field with the 
formula, or some subset of those fields, may be subtotaled by applying the appropriate 

20 mathematical operators. In one embodiment, the first result may be displayed on the 
display screen in the number field in which the mathematical formula was entered. In 
one embodiment, horizontal formulas may be used. In this embodiment, the 
mathematical formula and the first result of the mathematical formula may be displayed 
in one of the number fields. An equality character may be entered after entering the 

25 mathematical formula, and the first result may be displayed after the entering the equality 
character. 
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In 564, a second result may be automatically calculated as a function of the first 
result and the numeric values other than the at least one mathematical formula. In one 
embodiment, the second result may also be calculated as a function of the mathematical 
operators. 

5 

In 566, the second result may be displayed on the display screen. In one 
embodiment, the second result may be displayed in the same column as the column in 
which the plurality of numeric values were entered. 

10 In one embodiment, 560 through 566 may be used in a matrix of fields having 

multiple columns. In this embodiment, a third result may be calculated and displayed 
based on numeric values in number fields in a second column. 

Single Key Editing and Navigation 

15 In one embodiment, a calcsheet may be easily modified (e.g., navigated and/or 

edited) using single keystrokes. One advantages of a calcsheet over spreadsheets and 
calculator programs is the ease with which a calcsheet may be modified. In one 
embodiment, when editing a field in a calcsheet, the user may switch to editing any 
adjacent field with a single keystroke using the arrow or tab keys. Therefore, the user 

20 may navigate anywhere in a calcsheet and edit any field using only the arrow keys, which 
usually are grouped together on a keyboard. 

Single-key editing and navigation may provide a significant usability advantage. 
In calculator programs, it is not believed to be possible to use the keyboard to switch 
25 editing to an adjacent field. Instead, the user must double click on the adjacent field with 
the mouse. Spreadsheets do allow the user to switch editing to an adjacent cell with the 
keyboard but instead require multiple keystrokes to do so, and typically with keys that are 
not grouped together on the keyboard. 
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Fig. 17A and Fig. 17B show how hitting the right arrow or right tab key switches 
from editing the number field, Fig. 17A, to editing the comment field, Fig. 17B, in one 
embodiment. The user can now immediately modify the existing comment text. In one 
5 embodiment, the up arrow, down arrow, left arrow, and left tab keys can also be used to 
switch editing to fields above, below or to the left of the field being edited. 

Basics of Operation: Lines, Fields, Rows, and Columns 

In one embodiment, a calcsheet includes lines which are arranged in a matrix of 

10 rows and columns on a display screen of a computer system. A line is typically displayed 
as a rectangular area on the screen. A line includes one or more fields, and each field 
may have a character string associated with it. A field may be displayed as a rectangular 
area on the screen in which its character string is displayed, a shown in Fig. 18 A. A 
field's character string may be empty, in which case no characters are displayed in the 

15 field. A line that has at least one field whose string is not empty is referred to as a non- 
null line. If each field in a line has an empty string then the line is referred to as a null 
line or an empty line. In one embodiment, the fields in a line are arranged contiguously, 
side by side on the screen. In one embodiment, each field in a line is the same height, 
each line in a row is the same height, and each line in a column is the same width. 

20 

In one embodiment, when a line is inserted into a column, substantially all the 
subsequent lines in the column are moved down on the screen. Likewise, when a line is 
deleted from a column, substantially all the subsequent lines in the column are moved up 
on the screen. 

25 

Two specific types of fields are an operation field and a number field. A calc line 
(also referred to as a calculation line) is a particular type of line that has at least an 
operation field and a number field, and may have other fields as well, such as a comment 
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field. An example of a calc line with an operation field 2, a number field 3, and a 
comment field 4 is shown in Fig. 19. 

Operation Field 

5 In one embodiment, a calc line's operation field is used to contain a character 

string such as "+" or "/" that represents an arithmetic operation to be performed 

on the numeric values of the number fields of calc lines. The arithmetic operation that 
the string represents is referred to as the calc line's operation or arithmetic operation. 

10 Number Field 

In one embodiment, a calc line's number field is used to contain a character string 
that represents a numeric value, which may be referred to as the calc line's value or 
numeric value. As used herein, "entering (or receiving into memory) a numeric value" 
may include entering (or receiving into memory) the character string that represents the 

15 numeric value. The character string input by a user may also be referred to as an input 
numeric value. A number field string can be a literal number, such as "-123.45" or 
"3.1415E+03". A number field string can be a reference to another line in the calcsheet, 
such as "B3" which refers to the line in column B, row 3 of the calcsheet (line B3). In 
one embodiment, the numeric value of a reference string is the numeric value of the 

20 number field of the line it refers to. 

A number field string can also be a function which evaluates to a number, such as 
"cos(90)" or "sum(A2, A3, A4)'\ A number field string can also be a formula that 
represents a number. In one embodiment, a formula is string with numeric entries 
25 separated by operation characters (see the section "Input Characters" for a definition of 
operation characters). An example of a formula is "4 * 12 + 36" which evaluates to the 
number 84. In addition to literal numbers, a formula's numeric entries may include 
references and functions. A formula can also contain parentheses to modify the order of 
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evaluation. For example if the line B3 has a numeric value of 8, then the formula "4 * (- 
55 / (B3 + 3)) + sin(90)" evaluates to the numeric value -19. In order to determine how to 
interpret a number field's character string, a calcsheet may analyze the string and 
determine if it is a valid literal number, reference, function, or formula. 

5 

The format of a function or reference may vary widely. In one embodiment, for 
example, functions and formulas may be prefixed by an ' character, e.g. "=sum(A2, 
A3, A4)" and "=B3", which is a format used by many spreadsheets. Characters other 
than parentheses and commas may be used to specify parameters to a function, e.g. 
10 "sum<A2 A3 A4>" uses "<" and ">" to enclose the parameters and blanks to separate 
parameters from each other. 

A number field has an output character string that is displayed when the number 
field does not have the focus (the concept of focus is described below). The output string 

15 may be referred to herein as an output numeric value. The output character string may be 
generated from the number field's character string and may contain the numeric value of 
the character string in some format specified by the user. For example, if the character 
string is "1234", then the output string might be "1,234.00" or "1.234E+03" Fig. 18A 
shows a number field with its character string displayed in it, and Fig. 18B shows the 

20 * same field displaying an output character string that is formatted to have 2 decimal 
places. As used herein, "displaying a numeric value" may include displaying the output 
character string and/or the input character string. 

Other Fields 

25 A calc line may also contain other types of fields, including a comment field. A 

comment field is used to contain a character string that provides descriptive commentary. 
Fig. 19 shows an example of a calc line with an operation field 2, a number field 3, and a 
comment field 4, 
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Visual Aids 

In one embodiment, a calcsheet has visual constructs displayed to help the user 
distinguish the rows, columns and fields. For example, grid lines may be drawn around 

5 each field's rectangle. At the top of each column, a column header may be displayed 
indicating which column (A, B, C etc.) it is. Fig. 20 shows a column header 7. At the top 
of each column a field header may also be displayed over each field indicating which 
type of field (operation, number, comment, etc.) it is. Fig. 21 shows a column with field 
headers 5. In one embodiment, the column and field headers are displayed at the top of 

10 each screen no matter which rows are visible on the screen. To the side of each row, a 
row header may be displayed indicating which row (1, 2, 3 etc.) it is. Fig. 22 shows a 
row header 6. In one embodiment, the row header is typically displayed on the side of 
the screen no matter which columns are visible. 

15 Focus 

The term focus is used to describe a location at which input characters will be sent 
in a calcsheet, e.g., which field is being edited. The field that will receive character input 
is said to have the focus, it is also referred to as the focus field. In one embodiment, only 
one field in a calcsheet may have the focus at any given time. The term focus character 

20 refers to the zero-based index into the focus field's string where input characters will be 
placed. When the focus character is the "zeroth" character in a field's string (i.e., any 
input character will be placed at the start of the string), then the focus character is said to 
be at the start of the field. When the focus character is the last character in a field's string 
(i.e., any input character will be appended to the end of the string), the focus character is 

25 said to be at the end of the field. The line that contains the focus field is said to have the 
focus, and it is also referred to as the focus line. The column and row that contain the 
focus line are also said to have the focus, and are referred to as the focus column and the 
focus row. In one embodiment, it is possible to change which field has the focus. The 
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phrase set the focus to a field means to cause subsequent character input to be sent to a 
field. Setting the focus to a field is also referred to as setting the focus to the line that 
contains the field. 



5 In Fig. 23 , line A3 has the focus. Specifically, line A3's comment field is the 

focus field, which is indicated visually by drawing a black box around the field. The 
focus character is zero. Therefore, if a character is typed in, the character will be placed 
at the beginning position in the character string, or before the letter "o" because the focus 
is at the start of the field. In one embodiment, the focus character is identified on the 

10 screen by a visual indicator. The visual indicator of the focus character is commonly 
referred to as a cursor. In Fig. 23, the cursor is displayed as a vertical line just before the 
"o" in the line A3's comment field. This convention will be used to represent the cursor 
in all figures throughout this description, though there are many other techniques that can 
be used to visually identify the focus character. Note that drawing a black box around the 

15 focus field is not required, but it is helpful in order to visually identify the focus field. 

Focus Indicator in Headers 

In Fig. 23, the column that contains the focus line, column A, has its column 
header differentiated visually in that it is made to look indented. This differentiation 

20 indicates that a line in column A has the focus. Similarly the row header for the row that 
contains the focus line, row 3, is differentiated visually, as is the field header for the focus 
field (the comment field of column A). Having multiple columns with multiple fields in 
each column makes it difficult for the user to distinguish which line and which field 
within that line has the focus. The combination of a visually different column header and 

25 a visually different field header is particularly useful for helping to identify the line and 
field that have the focus. It is not believed that any calculator program or spreadsheet 
includes this function. (Note that in these examples, the technique for visually 
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differentiating the headers is to make them appear to be indented, although any number of 
other techniques would work as well, as long as the focus headers are visually distinct.) 

Single Edit String 

5 In one embodiment one variation on focus is to display a single "edit string" in a 

line's rectangle when the line has the focus, instead of displaying each of the line's field 
strings in their individual field rectangles. The edit string may include the character 
strings of each of a line's fields combined into one string, with delimiter characters 
separating each field's strings within the edit string. The delimiter character may be any 

10 character, including a blank or a tab, both of which are commonly used to delimit fields 
within a character string in a many applications. Thus a substring of the edit string may 
correspond to each of the fields of the focus line. Changes to the edit string may be saved 
in the corresponding character string of each field in the line. When the line loses focus, 
each field may have its character string displayed in it (or its output string in the case of a 

15 number field). Figs. 24A and 24B show an example using blanks as delimiter characters. 
Fig. 24A shows line A2 when it has the focus. The operation field string "+" and the 
number field string "2" and the comment field string "oranges" have been combined with 
blanks in between them into one edit string, "+ 2 oranges", which is displayed in line 2 
instead of displaying the individual field character strings. Fig. 24B shows line A2 when 

20 it is not being edited: the operation, number and comment strings are displayed in their 
respective fields. 

An edit string may not have a substring and a delimiter for each field of a line, in 
which case one or more field strings of the line will be empty strings. In this case, the 
25 edit string may be interpreted in context to determine which fields' strings will 
correspond to substrings of the edit string. For example, in a line with the edit string "1 
apple", the substring "1" will correspond to the number field string, the substring "apple" 
will correspond to the comment field string, and the operation field string will be empty. 
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Line Al in Fig. 24A shows how a line with an edit string of "1 apple" looks when the line 
does not have the focus. In one embodiment, a line's field strings are "logical" 
constructs, and though they are displayed as separate strings, they may or may not be 
"physically" stored as separate strings by the calcsheet program. Likewise, a line's edit 
5 string is also a "logical" construct, and although it is displayed as a single string, it may 
or may not be stored as a single string by the calcsheet program. 

Character Input Means 

It is recommended that a calcsheet have a means for inputting characters, referred 

10 to as a character input means, which takes input from a human operator and translates it 
into input characters which are sent to the calcsheet program. Examples of means for 
entering characters include a keyboard, voice recognition means, and graphical calculator 
software for use with a pointer device (e.g., a mouse). A calcsheet may use any 
combination of these devices. As shown in Fig. 43, a typical computer has a keyboard 

15 which will supply input characters to substantially any program that runs on the 
computer. 

Unlike a keyboard, a graphical calculator input means is typically not standard 
with a computer. An example calculator window of a basic graphical calculator character 

20 input means is illustrated in Fig. 28A. It includes a pointer device such as a mouse that 
the user can use to point to a button and click on it. An image such as Fig. 28A is 
displayed on the screen with buttons representing the numbers 0 through 9, a decimal 
character (i.e. "."), plus the basic arithmetic operations. When the user clicks on a button 
with the pointer device, the character that the button represents is input to the calcsheet. 

25 For example, clicking on the "+ button" will input the character "+", clicking on the "4 
button" will input the character "4", etc. A graphical calculator may include a one line 
display window, such as the one in the top of Fig. 28B, which emulates the display on a 
hand held calculator and displays numbers as they are entered and totals as they are 
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calculated. A graphical calculator may also include buttons for the letters of the alphabet 
and/or for punctuation symbols, etc. 

Input Characters 

5 In one embodiment, an input character is a logical construct which has a character 

value and may also include other information that is specific to the input means. For 
example, with a keyboard input device an input character may include information such 
as whether a Ctrl, alt, or shift key was depressed when the character was entered. Further 
expanding this example, on many keyboards a single key, known as the tab key, is used 

10 for both the left tab and right tab functions. If the tab key is hit without simultaneously 
depressing the shift key, then the right tab function is performed, but if the tab key is hit 
while simultaneously depressing the shift key then the left tab function is performed. A 
left tab input character might then include a character value indicating that the tab key has 
been hit plus an indicator that the shift key was depressed. On the other hand, the 

15 keyboard input means may generate a unique character value for the left tab function, 
with no indicator of whether the shift key was depressed. 

The term "logical construct" here means that an input character is not necessarily 
implemented as a single object, structure, or as a single contiguous section of storage. 

20 For example, information about whether a key such as Ctrl or shift was depressed when 
the character was entered might be obtained by invoking an operating system service 
rather than examining some data in an input character structure. Such information might 
also be provided to the calcsheet application by the operating system in the form of one or 
more parameters that are supplied to a character input handling routine. The way that 

25 information about an input character is supplied is largely determined by the operating 
system that the application is developed for and/or the software development tool that the 
application is developed with. 
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Characters may be classified into two separate groups: text characters and 
control characters. Text characters include visible display characters, including letters, 
numbers, punctuation marks, and other symbols. Control characters represent requests by 
the user to perform a function. Control characters may include "non-text" keys on a 
5 keyboard, such as the page up, page down, and arrow keys. Control characters may also 
be generated by hitting a text character key on the keyboard, such as "F", often while 
some other key, such as a Ctrl key, is depressed. 

In one embodiment, the numeric separator character is a text character that is 

10 used to separate groups of digits. The character that is used for a numeric separator varies 
by country and/or language. In the United States it is typically a "," and is used to 
separate every three digits to the left of the decimal point. In many European countries it 
is a " " The decimal character is a text character that is used to separate the whole part 
of a number from the fractional part, and it also varies by country and/or language. In the 

15 United States it is usually a in many European countries it is a The text 
characters "0", "1", "2", "3", "4", "5", "6", "7", "8", "9", plus the decimal character, are 
collectively called numeric characters. The text characters "+", "*", and are 
called operation characters and may represent the arithmetic operations addition, 
subtraction, multiplication and division respectively. The character "x" may also be used 

20 to represent multiplication. A total operation character is a character that is used to 
cause a total calc line to be generated. The character used for a total operation character 
is arbitrary, and more than one character may be used. The text character "=" is often 
used in calculator programs. Some calculator programs use the character "T" (for total) 
or "S" (for sum). For clarity and consistency in this invention description, the string ' 

25 will be used to designate the total operation. 
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Vertical Calculations 

A vertical calculation (also referred to as a calculation) is a contiguous series of 
calc lines in a column that can be evaluated to produce a value by applying the arithmetic 
5 operations of the calc lines to the numeric values of the calc lines. 

In one embodiment, each calc line is associated with a vertical calculation (i.e., 
the vertical calculation that contains that calc line). At a minimum, a calc line's vertical 
calculation may include the calc line itself. When a change is made to a calc line's 

10 number or operation field, the calc line's vertical calculation may be evaluated. This can 
be done at any or all of several points: for example, when the field loses focus, every 
time a character is entered, or when a specific command is issued by the user to cause re- 
evaluation. For example, Fig. 14 contains a calculation including lines Al, A2 5 A3, A4 
and A5. Each of these lines is said to have that calculation associated with it. If the 

15 number or operation field of any of these lines is changed, then the calculation will be 
reevaluated in one embodiment. 

There are various formats that vertical calculations may have which are 
determined by the order that the operations are applied to the numeric values. These 
20 orders of evaluation are discussed as follows. 

Sequential Order of Evaluation 

In sequential order of evaluation according to one embodiment, the four basic 
arithmetic operations, "+", "*", and "/" operate on two numbers known as operands. 
25 The first operand is the value of the vertical calculation up to the operation, and the 
second operand is in the number field of the calc line that the operation is in. In 
sequential order of evaluation, each operation is applied to each number in the sequential 
order that they appear in the calculation. The calculation in column A in Fig. 14 
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demonstrates sequential evaluation: 3 is added to 4 producing a value of 7, which is 
added to 5 producing a value of 12, which is multiplied by 6 to produce a final value of 
72 for the calculation. 



5 Algebraic Order of Evaluation 

Algebraic order of evaluation is similar to sequential order, except that all 
multiplication and division operations are performed before any addition and subtraction 
operations, and those results are used as operands for any adjacent addition or subtraction 
operations. Multiplication and division operations are performed first in the order that 

10 they appear in the calculation, and then addition and subtraction operations are performed 
in the order that they appear in the calculation. The calculation in column A in Fig. 15 
demonstrates algebraic evaluation. The multiplication operations are performed first: 3 
is multiplied by 4 producing a value of 12, 5 is then multiplied by 6 producing a value of 
30. Then the addition operation is performed on the results of the multiplication 

15 operations: 12 is added to 30 producing a final value of 42 for the calculation. 

Adding Machine Order of Evaluation 

Another popular order of evaluation for vertical calculations is adding machine 
order, which is commonly used in the paper tape of adding machines. Adding machine 

20 order is based on the way calculations are entered on an adding machine: when a number 
is entered it must be followed by a or "-" which indicates whether the number will be 
added or subtracted from a calculation value. Thus an adding machine format calculation 
may include a series of calc lines with a number in the number field and an addition or 
subtraction operation in the operation field. When evaluating an adding machine format 

25 calculation, the calcsheet may maintain a calculation value to which it adds or subtracts 
each number in the calculation based on the operation in the calc line. 
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Using adding machine order, the calculation in column A of Fig. 41 would be 
evaluated as follows: The calculation value is initialized to zero, then 1 is added to the 
calculation value because the number field of line Al is 1 and the operation field is a "+", 
then 2 is subtracted from the calculation value because line A2's number field is 2 and its 
5 operation is "-" and then 3 is added to the calculation value because line A3 has 3 in its 
number field and its operation field is "+". The total operation in line A4 may cause the 
calculation value, 2, to be displayed in line A4's number field. Note that the operation 
field is to the right of the number field, which is typical but not required for adding 
machine format calculations. 

10 

There are various schemes used by adding machines and calculator programs for 
allowing multiplication and division operations to be in an adding machine format 
vertical calculation. Examples of two possible orders of evaluation are shown in columns 
B and C of Fig. 40 and are described below, though other orders could also be used. 

15 

The order of evaluation demonstrated in column B of Fig. 41 is as follows: the 
calculation value is initialized to zero, 1 is added to the calculation value since line Bl 
has a number field of 1 and an operation of "+", 2 is multiplied by 3 since line B2 has a 
number field of 2 and an operation of"*" and line B3 has a number field of 3, yielding a 
20 value of 6 for the multiplication which is then added to the calculation value since the 
operation field of line B3 is a "+". Finally, the totals operation in line B4 may cause the 
calculation value of 7 to be displayed in line B4's number field. 

The order of evaluation demonstrated in column C of Fig. 41 is as follows: the 
25 calculation value is initialized to zero, 1 is added to the calculation value since line CI 
has a number field of 1 and an operation of "+", 2 is multiplied by 3 since line C2 has a 
number field of 2 and an operation of"*" and line C3 has a number field of 3, yielding a 
value of 6 for the multiplication which is then displayed in the number field of line C4 
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because line C3's operation field is a total operation. 6 is then added to the calculation 
value since the operation field of line C4 is a "+". Finally, the totals operation in line C5 
may cause the calculation value of 7 to be displayed in line C5's number field. 



5 Equals Lines 

A calcsheet may draw a horizontal line above the character strings of the number 
and operation fields of total calc lines. This horizontal line is known as an equals line. 
Changing the operation from a total operation to some other operation may cause the 
equals line to be erased. Fig. 35 A shows an equals line drawn between line A3 and line 

10 A4 because line A4 is a total calc line. Fig. 35B shows that, in one embodiment, the 
equals line is erased when the operation is changed to addition. The thickness of the 
equals line will be proportional to the font that is used to display the number field of the 
total calc line. Fig. 36 shows how the equals line increases in thickness when a larger, 
thicker font is used. The equals line may be drawn anywhere in between the character 

15 strings of the operation and number fields of the total calc line and the character strings of 
the operation and number fields of the line before the total calc line. Fig. 36 shows an 
equals line that is drawn partly in line A4 and partly in line A3. Drawing the equals line 
in the line before the total calc line, closer to that line's operation and number field 
strings, provides an aesthetically pleasing vertical spacing, as shown in Fig. 37. 

20 Increasing the height of a total calc line to accommodate the equals line also provides an 
aesthetically pleasing vertical spacing. Fig. 38 shows a total calc line, line A4, that is 
several pixels taller than the other lines which do not have total operations. It is not 
believed that any calculator program or spreadsheet draws an equals line for a total 
operation. 

25 

Horizontal Calculations 

In one embodiment, a calcsheet may permit "horizontal calculations" in a field 
such as a number field. A horizontal calculation may include a formula (e.g., a sequence 
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of values and operators, possibly including functions and/or references, or any other 
sequence that can be evaluated) entered into a field. The formula and its result may be 
displayed, for example, when the entry in the field is not being edited. In one 
embodiment, the user may indicate that the result is to be calculated and displayed by 

5 entering an equality character (or other suitable indicator) such as an equals-sign (' -") 
after the formula. This equality character may be displayed between the formula and the 
result. For example, if a number field contains the string "1+2*3=", then when it is not 
being edited, "1+2*3=7" may be displayed in the field. In an example shown in Fig. 45, 
if a user enters the formula "3+cos(25)" and then an equality character, the calcsheet may 

10 display the formula and its result "3.91" when the field containing the formula is not 
being edited. The horizontal calculation functionality may make a calcsheet significantly 
more versatile than any existing calculator or spreadsheet. 

Vertical Parentheses 

15 A powerful feature of one embodiment of the calcsheet that is not believed to be 

found in any spreadsheet or calculator program is the ability to modify the order of 
evaluation of a vertical calculation with parentheses. An opening parenthesis in one line 
of a vertical calculation and a corresponding closing parenthesis in a subsequent line of 
the calculation are referred to as vertical parentheses. The parentheses may be entered 

20 into the character strings of fields of lines in the vertical calculation. Lines inside vertical 
parentheses are evaluated first. If there are multiple levels of vertical parentheses (nested 
parentheses) then lines will be evaluated in the order of innermost to outermost 
parentheses. 

25 Vertical parentheses may be used in combination with either sequential or 

algebraic evaluation. The calculation in column B of Fig. 14 shows how the sequential 
order of evaluation of the calculation in column A can be changed with vertical 
parentheses. First, the lines in the vertical parentheses are evaluated: 4 is added to 5 
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producing a result of 9, which is then multiplied by 6 to produce a value of 54 for the 
lines in the parentheses. This value is then added to 3 to produce a final value of 57 for 
the vertical calculation. The lines inside vertical parentheses are evaluated in sequential 
order, as are any lines that are not in vertical parentheses. Sequential order of evaluation 
5 modified by vertical parentheses is referred to as sequential-parenthetical order of 
evaluation. 

The calculation in column B in Fig. 15 shows algebraic order of evaluation 
modified by vertical parentheses, which may be referred to as algebraic-parenthetical 

10 order of evaluation. First, the lines in the vertical parentheses are evaluated: 5 is 
multiplied by 6 producing a result of 30, which is then added to 4 to produce a value of 
34 for the lines in the parentheses. This value is then multiplied by 3 to produce a final 
value of 102 for the vertical calculation. The lines inside vertical parentheses are 
evaluated in algebraic order, as are any lines that are not in vertical parentheses. In the 

15 examples in Fig. 14 and Fig. 15, both the opening and closing parentheses are in number 
fields, but in one embodiment, a vertical calculation may have the opening and closing 
parentheses in any field (e.g., opening parenthesis in a an operation field and the closing 
parenthesis in a comment field). 

20 When a vertical parenthesis is in a number field, it may be included in the number 

field's character string, as shown in Fig. 40A. The vertical parenthesis may also be 
displayed with the number field's output character string when the number field does not 
have the focus, as shown in Fig. 40B. This feature may be implemented by making the 
parenthesis part of the output character string or by drawing the parenthesis separately 

25 from the output character string. 
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Multi-Row Calc Lines 

In one embodiment, a way to allow a calc line to have multiple lines of comment 
text is with multi-row calc lines. A multi-row calc line is a single calc line that occupies 
5 several rows within a column; that is, it takes up the space of several contiguous lines 
within a column. Fig. 3 OA shows line A2 with a single line of text in its comment field. 
When text is added to line A2's comment field character string such that another line is 
required to display the character string, all the lines below line A2 in column A are 
moved down one line and line A2 is expanded to occupy the space of rows 2 and 3 in 

10 column A. The result is shown in Fig. 30B. When more text is added to line A2's 
comment field string such that yet another line is required to display the character string, 
the process is repeated and the result is shown in Fig. 30C. Each field of line A2 is now 
three rows tall. Notice that the calculation in column B is unaffected. Similarly, a calc 
line will be contracted when the comment field character string is changed such that it 

15 requires fewer lines of text. The character string of line A2's number field and operation 
field are displayed at the top of the number and operation field by default (i.e., without 
any explicit action required by the user). This is known as aligning the string at the top of 
the field. 

20 In one embodiment, the evaluation of vertical calculations is unaffected by multi- 

row lines. For example, the calculation in Fig. 30C is evaluated as if line A2 and line A5 
were contiguous. The lines A3 and A4 are not visible and are said to be overlaid by line 
A2. In one embodiment, overlaid lines are ignored when evaluating vertical calculations. 
Therefore, the calculation in Fig. 30C may be evaluated as if it includes only lines A2, 

25 A5 and A6. 

In one embodiment, the expansion of a calc line may be triggered in several ways. 
If a comment field has fixed width, then as more characters are typed in than can fit in the 
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comment field, the text can "wrap" i.e., require another line to display. The calcsheet 
may also allow a user to force the comment text to be displayed on more than one line. 
This may be accomplished by inserting a linefeed and/or carriage return character. In 
various embodiments, the expansion may occur as soon as a character is typed in that 
5 requires another line of text to display the entire comment, or the expansion may not 
occur until the comment field loses focus, or a line may not be expanded at all until the 
user enters an explicit command to expand it. 

It is not believed that multi-row lines exist in any calculator program or 
10 spreadsheet. 

Splitting Text 

Another feature of one embodiment of the calcsheet is the ability to split text. 
Line A2 in Fig. 12A has a comment field that has the focus. When the user enters the 
15 split command, a new calc line is inserted after the focus line, and the characters after the 
cursor are removed from line A2's comment field and placed in the new calc line's 
comment field, as shown in Fig. 12B. It is not believed that this feature can be found in 
any calculator program or spreadsheet. 

20 Commands 

In order to allow a user of an interactive computer program such as a calcsheet to 
do things like change field display order, hide fields, or split field text, it is recommended 
that the program provide some means for allowing users to input information to the 
program to direct it to perform such actions. The term command will be used for 
25 information entered by the user which directs a program to perform some action. There 
are a very large number of user interface techniques for allowing users to enter 
commands, each of which has a very large number of possible implementations, 
effectively producing a nearly infinite number of ways that a programmer can allow 
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commands to be entered. The techniques for entering commands are very well known 
and are easily within the ability of a programmer with ordinary skill The term command 
input means is used to describe the mechanism used to allow users to enter commands. 
Certain calcsheet functions may use at least one command input means, though more than 
5 one may be and often is provided. 

As an example of some of the more well-known ways to implement a command 
input means, some techniques that might be used to change the order of fields within a 
column are listed below. This is not intended to limit the scope of this invention to 
10 command input means that use these techniques, but only to suggest some techniques and 
to show just how many techniques there are to input commands. 

• Display graphical buttons for different field orders. When the user clicks on one of 
these buttons with a pointing device (e.g. a mouse), change the field display order of the 

15 current focus column to the order represented by the button. 

• Create menu items for different field orders. When the user clicks on one of these 
menu items with a pointing device or selects one of these menu items with a keyboard, 
change the field display order of the current focus column to the order represented by the 
menu item. 

20 • Assign different keyboard keys (or combinations of keys) to different field orders. 
When the user hits one of the assigned keys or key combinations, change the field display 
order of the current focus column to the order assigned to the key or key combination. 

• Display a text entry field into which the user can enter a text command from the 
keyboard such as "change order C comment operation number" which will change the 

25 order of fields in column C. Process the command when the user hits a reserved 
key/combination (such as the enter key) or clicks on a button with a pointing device. 
Note that there are literally an infinite number of possible formats for a text command. 
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• Allow the user to drag a field header to a new position within a column using a 
pointing device, e.g., drag the comment field header to the left side of the operation field 
header in order to put the comment field on the left side of the column. 

5 Some other common user interface "gadgets" that can be used for entering 

commands include lists, drop down lists, sliders, dials, radio buttons, checkboxes, etc. In 
addition to or instead of a pointing device and a keyboard, a speech recognition system 
may be used to input commands. The above command entry techniques may be placed 
on the same window as the rows and columns of the calcsheet, or placed in a separate 

10 window that pops up just for entering a command (e.g., a dialog window), or spread 
across a sequence of separate windows (e.g., a 'Vizard"). The above techniques may be 
combined with each other in numerous permutations. Multiple means may be provided 
for entering the same command. Each of these many user interface techniques may be 
coded in any number of ways at the discretion of the programmer. Despite the massive 

15 number of options for entering commands, implementing any of them is easily within the 
ability of a programmer with ordinary skill. 

Field Order 

In one embodiment, all calc lines in a column have their fields displayed in the 
20 same order, known as the field display order of the column. For example, a typical field 
display order for a column is: the operation field on the left, number field to the right of 
the operation field, and comment field to the right of the number field. In one 
embodiment, all calc line fields of the same type within a column have the same width. 

25 In one embodiment, a column's field display order may be changed. Fig. 25 

shows a calcsheet with the comments displayed to the left of the operation and number 
fields. This format of calculations, with comments on the left side of numbers, is 
commonly used for business financial documents. As another example, many adding 
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machine tapes print the operation character on the right of the number as shown in Fig. 
41. The ability to change the order of fields within a column allows vertical calculations 
to be displayed in these formats. It is not believed that any calculator programs or 
spreadsheets allow the order of fields within a column to be changed. In one 
5 embodiment, it is recommended that the calcsheet program provide a command to allow 
the user to change the field display order of a column. See the discussion of commands 
above for more on commands. 

Field Hiding 

10 The ability to change which fields are displayed within a column is a unique 

feature of the calcsheet. In other words, fields within a column may be "hidden" and 
"unhidden". Each column has a list of those field types that will be displayed within the 
column, known as the field display list. Only those fields whose type is in a column's 
field display list will be displayed. Fig. 5 shows a calcsheet with the comment fields 

15 hidden in columns A, B, C and D, allowing many more calculations to be displayed on a 
single screen. Fig. 6 shows a calcsheet that has the operation and comment fields hidden 
in columns B, C, D, E and F, allowing the number fields in those columns to appear like 
cells in a spreadsheet and contain tabular data, while column A contains a vertical 
calculation. It is not believed that any calculator program or spreadsheet has the ability to 

20 specify which fields in a column will be displayed. Note that the term list is a logical 
term and does not imply that the field display list will be stored physically as a list of any 
kind. In one embodiment, it is recommended that the calcsheet provide a command to 
allow the user to specify the fields that will be displayed in a column. 

25 Source String Display 

In one embodiment, a number field normally has its output character string, which 
is the numeric value of the number field's character string, displayed in it when it does 
not have the focus. It is sometimes desirable to display the number field's character 
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string, also known as its source character string, when it does not have the focus. Fig. 
33 A shows a calculation with a function, cos(45), in the number field of line A3 while it 
has the focus. Fig. 33B shows the number field with its output character string displayed 
in it when it does not have the focus. Fig. 33C shows the number field of line A3 with its 
5 source character string displayed in it when it does not have the focus. This feature 
makes the calculation much more descriptive. Fig. 9A shows a formula in the number 
field of line A6 while it has the focus. Fig. 9B shows the number field of line A6 with 
the output character string "440.00" displayed in it when the field does not have the 
focus. Fig. 34 shows the same calculation with the source character string of line A6's 

10 number field displayed when it does not have the focus. This effectively combines a 
calculation that is displayed horizontally, "300+40+100", with a vertical calculation, 
which can make a vertical calculation significantly more descriptive to look at. It is not 
believed that any calculator programs allow the source character string of a calc line's 
number field to be displayed instead of the output character string. Spreadsheets cells do 

15 have the ability to display a cell's source string when the cell is not being edited, but 
spreadsheets do not have vertical calculations. 

In one embodiment, in order to display the character string when the number field 
does not have the focus, it is recommended that the number field have an indicator that 

20 determines whether the character string (i.e. source string) or the output string is 
displayed when the number field does not have the focus. This indicator may be 
implemented any number of ways, including as a character that the user places in the 
character string itself. For example, Fig. 33D shows the character string of line A3's 
number field with a single quote at the start of the string. In this scheme, the presence of a 

25 single quote at the beginning of the character string indicates that the character string 
should be displayed (minus the single quote) when the number field does not have the 
focus, and the lack of a single quote at the start of the number field indicates that the 
output character string should be displayed when the number field does not have the 
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focus. Note that any character and any position could be used; a single quote at the start 
of the character string is just an example. The indicator may also be an internal data 
structure that is set by the user entering a particular command. 



5 Copying Referenced Comments 

In one embodiment, when a line's number field contains a reference to another 
calc line, and the referencing line's comment field string is empty, then the referencing 
line's comment field will have the referenced line's comment field string displayed in it 
when it does not have the focus. If the referencing line's comment field string is not 
10 empty, then it will be displayed in the referencing line's comment field when it does not 
have the focus. Fig. 39A show line A2 with a reference to line B2 and with its comment 
field string copied from line B2 because A2's comment string is empty as shown in Fig. 
39B. When line A2's comment field has text put in it, Fig. 39C, the comment from line 
B2 is not copied, as shown in Fig. 39D. 

15 

Spreadsheet Lines 

Another type of line in one embodiment of a calcsheet is known as a spreadsheet 
line. A spreadsheet line includes a single field whose string may represent a numeric 
value or may be descriptive text. Like the number field of a calc line, a spreadsheet line's 

20 string may be contain a literal number, a reference, a function invocation, or a formula, 
any of which will be interpreted as a numeric value. If a spreadsheet line's string is a 
valid number, reference, function, or formula, then it will be treated as a numeric value; 
otherwise, it will be treated as descriptive text. In one embodiment, a spreadsheet line 
occupies at least the entire width of the column that it is in, and it may extend into other 

25 columns if it contains descriptive text. Fig. 7 shows a calcsheet with spreadsheet lines 
containing descriptive text in lines Al, A3, B3 and B12. Fig. 8 shows a calcsheet with 
spreadsheet lines containing numeric values in lines A7 through D10, while all the other 
lines are calc lines. The ability to combine spreadsheet lines with calc lines in the same 
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document is a powerful feature that is not believed to be found in any spreadsheet or 
calculator program. This combination is useful for making a calcsheet easy to use and 
powerful at the same time. 



5 Field String Display Suppression 

In one embodiment, a calcsheet can suppress the display of a field's string when 
the field does not have the focus. This may be particularly useful for operation fields. 
Fig, 25 shows a calcsheet where the operation field in lines A5 through A16, B5 through 
B9, B14 and B15 have non-null strings which are not displayed when those operation 

10 fields do not have the focus. When one of these operation fields does have the focus, its 
string is displayed, as shown in line A10. This format of calculations, with numbers and 
comments but no operations, is commonly used for business financial documents. The 
ability to suppress the display of field strings allows calculations to be entered in the 
familiar calculator style and then displayed in this popular format. It is not believed that 

15 any calculator programs or spreadsheets have this ability. 

In one embodiment, a calcsheet can also suppress the display of the total operation 
string in a total calc line's operation field when it does not have the focus, while other 
operation field strings are not suppressed. Line A4 in Fig. 26A has an operation field 

20 with a total operation string, ', that is visible when the operation field is being edited. 
Fig. 26B shows that the "=" is not visible when the operation field is not being edited. In 
Fig. 26C line A4 has had its operation string changed to "+" which is visible when the 
operation field is being edited, and is also visible when it is not being edited as in Fig. 
26D. In one embodiment, the operation field string is only suppressed if it is "=". This 

25 feature is quite useful because people do not put an "- ' character next to a total when 
they write vertical arithmetic calculations on paper, and thus they don't expect to see it in 
a calcsheet. It is not believed that any calculator programs or spreadsheets have this 
ability. 
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Horizontal Resizing 

One embodiment of the calcsheet includes the ability to automatically resize fields 
and columns as the calcsheet program receives input characters. Fig. 27A shows a screen 
5 before the character "r" is input, Fig. 27B after "r" has been input, and Fig. 27C after the 
character "o" has been input. As each character is entered, line APs comment field is 
enlarged enough to fit the letter, column A is enlarged enough to fit line Al's comment 
field, and columns to the right of column A are shifted to the right on the screen. This 
feature makes it much easier to keep calculations in multiple columns properly spaced, 
10 eliminating the need to manually resize columns after entering data. It is not believed 
that any calculator program or spreadsheet has this ability. 

In one embodiment, a field or column can also be made to have fixed width, in 
which case the field's string will not all be displayed if it exceeds the width of the field. 

15 

Single Key Edit Navigation 

In one embodiment, calcsheet users are provided the ability to switch from editing 
one field to editing an adjacent field with a single character (e.g., a single keystroke when 
the character input means is a keyboard). When editing a field and entering an up arrow 

20 character (e.g., depressing the up arrow key on a keyboard), the calcsheet program may 
set the focus to the field above the field that was being edited. Likewise, inputting a 
down arrow character key may set the focus to the field below the focus field, a right tab 
character may set the focus to the next field to the right, and a left tab character may 
switch focus to the field to the left of the focus field. When the focus is at the start of a 

25 field, inputting a left arrow character may set the focus to the field to the left of the focus 
field in one embodiment. When the focus is at the end of a field, hitting the right arrow 
key may switch focus to the field to the right of the focus field. Fig. 17A and Fig. 17B 
show an example of a calcsheet before and after hitting the right arrow key. 
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This feature may make it significantly easier to modify a calcsheet than it would 
be to modify a spreadsheet or a calculator program tape. To discuss this advantage, the 
rest of this paragraph will assume that the character input means is a keyboard including 

5 the following keys: up arrow, down arrow, left arrow, right arrow, enter and F2. With 
one embodiment of a calcsheet, the user can navigate to any field in a calcsheet using 
only the arrow keys, which typically are grouped together on a keyboard, and 
immediately modify a field's text as soon as that field gets the focus. It is not believed 
that any calculator programs allow focus to be changed to another field with the keyboard 

10 at all. With spreadsheets the difference is more subtle but very significant. Spreadsheets 
often do allow users to change focus from one cell to an adjacent one using the arrow 
keys, but the contents of the new focus cell are not being edited when it gets the focus. In 
a spreadsheet, the first character entered will completely replace all text that is already in 
the cell. Spreadsheets do not allow the user to switch from editing one cell to editing 

15 another cell with a single keystroke. In order to edit another cell, the user must typically 
double-click the cell with the mouse or enter multiple keystrokes. For example, in a 
typical spreadsheet, if cell A3 is being edited, and the user wants to edit cell B3, then the 
user may enter the key sequence "enter, right arrow, F2". If the user hits only the right 
arrow key, the focus will not change to cell B3; instead, the focus will be "stuck" in cell 

20 A3. This behavior is a source of significant frustration to many spreadsheet users and is 
one of the factors that makes spreadsheets so unintuitive and difficult to use for so many 
people. 

Calculator Input Mode 

25 Another capability of one embodiment the calcsheet is known as calculator input 

mode. This feature may allow calculations to be entered in a calcsheet in a way which is 
very similar to a hand held calculator. As each character of a calculation is input, the 
calcsheet program may automatically insert new lines, switch input focus to the 
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appropriate fields, insert the input characters into the appropriate field string, and display 
the input characters, in order to build a vertical calculations from the input characters. 
This feature may provide a significant usability advantage over calculator programs 
because it provides immediate visual feedback as calculations are typed in: lines are 

5 inserted as soon as possible and characters are displayed in fields as soon as possible. In 
calculator programs, a new line is not inserted until the line is completely typed in, and it 
is often not clear what changes will be made to the tape. Another major advantage is that 
calculator input mode works while editing a previously entered field. In contrast, 
calculator programs do not allow new vertical calculations to be entered while editing a 

10 previously entered field. 

The behavior of one embodiment of the calcsheet program in calculator input 
mode is further described as follows. In one embodiment, when an operation character is 
input, the calcsheet program will insert a new line after the focus line, place the input 

15 operation character into the operation field of the new line, and set the focus to a field in 
the new calc line, preferably the number field since a numeric character is most likely to 
be entered next. A variation of this is when the focus field is an operation field with an 
empty character string. In this case, instead of inserting a new calc line, the input 
operation character may be placed directly into the focus field. When a numeric character 

20 is input and the focus is on an operation field, the calcsheet program may insert a new 
calc line after the focus line, place the input character into the number field of the new 
line, and set the focus to a field in the new line (preferably the number field since a 
numeric character is most likely to be entered next). A variation of this may occur when 
the number field of the focus line is empty: instead of inserting a new calc line, the input 

25 character may be placed into the number field. When a text character is input that is not 
numeric and is not an operation, and the focus is on an operation or number field, the 
calcsheet program may place the input character into the comment field of the focus line 
and set the focus to the comment field. 
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Figs. 16A through 16G further illustrate the behavior of one embodiment of the 
calcsheet program in calculator input mode. Figs. 16A through 16G show a screen 
sequence produced by typing in the character sequence "lapple+2- ' in calculator input 

5 mode. Fig. 16A shows the screen before any characters are entered and when the focus is 
in line Al's number field Fig. 16B shows the screen when "1" is entered; it is placed in 
the number field because it is a numeric character. The focus remains in the number 
field. Fig. 16C shows that when "a" is entered, it is sent to the comment field because it 
is not a numeric character and not an operation character. The focus is set to the 

10 comment field. As shown in Fig. 16D, the characters "pple" are not numeric and not 
operation characters, so as they are entered, they are each placed into the comment field, 
where the focus stays. In Fig. 16E, when the "+" character is entered, since it is an 
operation, a new line is inserted after line Al, the "+" is placed in the operation field of 
the new line, and the focus is set to the new line's number field. As shown in Fig. 16F, 

15 when the "2" is entered it is placed in line A2's number field since it is a numeric 
character, and the focus stays there. As shown in Fig. 16G, when the "- ' is entered, since 
it is an operation character, a new line is inserted after line A2, the "=" is placed in the 
operation field of the new line, and the focus is set to the new line's operation field. The 
6 -" operation causes the value of the calculation, 3, to be displayed in the line's number 

20 field. 

In one embodiment, a useful variation of calculator input mode is calculator input 
"overlay mode" where vertical calculations overlay existing lines as they are input. In 
this variation, the behavior of the calcsheet program is substantially the same as described 
25 above for calculator input mode, except that instead of inserting a new calc line and 
placing the input character into the new line, the input character is placed into the next 
line in the column, overlaying any existing data in the line. Figs. 29A through 29E show 
a sample screen sequence in which the character sequence "1+2=" is entered. Notice that 
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when the and the "=" were entered, no new lines were inserted, and the "3.00" 
overlaid the "4.00" in line A3. It is not believed that this feature can be found in any 
calculator program; all existing calculator programs insert new lines as calculations are 
entered. Spreadsheets, of course, do not support vertical calculations at all 

5 

Field Fonts 

In one embodiment, a calcsheet has a default font which may be used to display 
all character strings in all fields. A calc line can have a font assigned to individual fields. 
In one embodiment, when a field of a calc line has a font assigned to it, then that field's 

10 character string will be displayed using that font, as will the field's output string if it is a 
number or comment field. If a field does not have a font assigned to it, then its font is 
said to be null and the default font for the calcsheet may be used to display any strings in 
the field. Fig. 31 shows a calcsheet with particular fields of calc lines that have been 
assigned fonts. Line All's number field has a bold italic font, line A16's comment field 

15 has an italic font, as do the comment fields of lines B9 and B15. As shown in the 
example, all other fields of the calc lines in Fig. 31 use the default font for the calcsheet. 
It is not believed that any existing calculator programs allow individual fonts to be 
assigned to fields, and no spreadsheets have multiple fields within a cell. The ability to 
change fonts of individual fields is desirable to enable a single program to allow 

20 calculations to be entered in the familiar calculator input format and also to produce 
professional quality business documents. It is not believed that any calculator programs 
have this ability. Spreadsheet cells can often have fonts assigned to them, but 
spreadsheets do not provide vertical calculations or fields within a cell. 

25 Field String Alignment 

In one embodiment, the alignment of a character string within a field may be 
changed. Alignment refers to whether the text is drawn on the right side, left side, or in 
the center of, a field. Each field may have an indicator that determines how the text 



Atty. Dkt. No.: 5676-00500 



Page 63 



Conley, Rose & Tayon, P.C. 



within the field will be aligned. Fig. 32 shows a calcsheet with comment fields whose 
text is right aligned. It is not believed that any existing calculator programs allow 
individual fields to have their alignment changed, and no spreadsheets have multiple 
fields within a cell The ability to change the alignment of individual fields is desirable to 
5 enable a single program to allow calculations to be entered in the familiar calculator input 
format and also to produce professional quality business documents. It is not believed 
that any calculator programs have this ability. Spreadsheet cells can have their text 
aligned, but spreadsheets do not provide vertical calculations or fields within a cell. 

10 Calcsheet Program 

The calcsheet functionality discussed herein may be implemented by a calcsheet 
program which is a sequence or group of sequences of instructions that configure a 
general purpose microprocessor to perform at least the following tasks, among others: 
1 . process characters that are input by the user; 
15 2. provide a command input means and process commands that are input by the user; 
and 

3. display any visual element of the calcsheet such as rows, columns, lines, fields, 
strings, headers, focus indicators, etc. that are desired to be displayed. 

20 The calcsheet program need not necessarily be implemented as a single 

contiguous section of code, i.e., as a single function or subroutine or method. While a 
calcsheet program may be implemented as a single subroutine, or as a single object, or as 
a single method of an object, more typically it will be implemented across multiple 
subroutines and/or across multiple objects and/or multiple methods. Different parts of it 

25 may be implemented in different programming languages. Sections of the program may 
be stored as separate files which are loaded and executed when they are needed. 
Techniques for implementing the functions described in this specification are very well 
known and are well within the ability of a programmer of ordinary skill. 
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Alternative Embodiments 

Multiple Cells Instead of Multiple Fields 
5 In another embodiment, much of the functionality described herein may be 

provided by using the cells of a spreadsheet-like document rather than the multi-field 
columns described in detail above. For example, the operation field, number field, and 
optional comment field may be implemented using separate columns as in a traditional 
spreadsheet approach. Nevertheless, as noted elsewhere in this specification, calcsheet 
10 functionality is not provided by traditional spreadsheets. 

No Comment Field 

In a preferred embodiment, calc lines contain a comment field used for holding 
descriptive commentary. Nevertheless, a comment field is not necessary for most of the 
15 functionality of a calcsheet. 

Spreadsheet Lines 

The combination of spreadsheet lines with calc lines may greatly enhance the 
functionality of a calcsheet. A useful variation of this is to provide a single-field line that 

20 is like a spreadsheet line except that it can only hold descriptive comments (i.e., the 
contents of the line are not evaluated to produce a numeric value for the line). This 
provides the ability to display descriptive comments that span more than one field as in 
Fig. 7, while still having calc lines' number fields for numerical calculations. The 
combination of spreadsheet lines with calc lines in the same document can be provided in 

25 two basic ways. One way is to put both calc lines and spreadsheet lines in a calcsheet 
when a new calcsheet is created. The other way is to create a new calcsheet that has 
either all calc lines or all spreadsheet lines and then allow the user to add the other type of 
line to the calcsheet. 
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Output Strings 

As discussed above, the preferred embodiment includes a separate output string 
which contains the numeric value of a number field. However, another useful 
5 embodiment could simply display a number field's character string in the number field 
when it does not have the focus. In other words, the number field's output string is the 
same as its character string in this embodiment. If number fields do not have output 
character strings that are different from their character strings, then a technique for 
formatting numbers is to modify the character string of the number field when it loses the 

10 focus. For example, if a user enters "1234" into a number field's character string, then 
when that number field loses focus, the calcsheet would modify the field's character 
string in accordance with a user-specified format, for example "1,234.00", which is 
displayed in the field. When the user edits that number field again, the character string 
"1,234.00" will be displayed instead of "1234". This formatting technique is used in 

1 5 several existing calculator programs. 

Commands vs. Character Input 

The difference between a command and character input is largely a semantic one. 
For example, this specification elsewhere describes clicking on a button of a graphical 
20 calculator as a form of character input (i.e., clicking on a button with a "9" on it is 
inputting the character "9"). However, one could just as easily describe clicking on a 
button with a "9" on it as entering a command to enter the character "9". 

Calculator Input Mode 

25 Throughout this specification, calculator input is described in terms of which field 

has the focus when a character is input and which field will receive the focus after the 
input character is processed. In a preferred embodiment, visual indicators of focus are 
displayed. For example, a box may be drawn around the focus field, a cursor may be 
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drawn at the focus character, and the row, column, and field headers for the focus field 
may be visually differentiated. However, a useful variation of calculator input mode in 
one embodiment is to not display these visual focus indicators, but continue to insert new 
lines as needed, insert input characters into appropriate fields' character strings, and 
5 display input characters, as each input character is entered. Though the focus indicators 
are not drawn, this technique may still give the user immediate visual feedback by 
immediately inserting new lines and displaying input characters in the appropriate field. 

Order of Evaluation 

In one embodiment, a simple variation of the sequential and algebraic orders of 
evaluation is to have the operation in the same calc line as the first operand of an 
operation, instead of in the same calc line as the second operand. This is equivalent to 
taking a regular sequential or arithmetic calculation and moving each operation up one 
line. Thus the calculation "1+2*3=" would be entered as shown in column B of Fig. 
42, as compared to the regular sequential order shown in column A. The order that the 
operations are applied to the numbers is identical for both calculations. In this example 
the 4 is placed in line B3, while the calculation value, 7, is placed in the number field 
of line B4, and a "T" is placed in the operation field of line B4, a scheme that is used in 
an actual calculator program as shown in Fig. 2. Many other variations of this scheme are 
possible, such as placing the * in line B4, placing some operation string other than "T" 
or "=" in line B4, placing some operation string other than "=" in line B3, leaving the 
operation field of line B3 or B4 blank, etc. 

Vertical Calculation Bounds 
25 In various embodiments, variations on vertical calculations may involve 

determining the end of one calculation and the start of the next one in a column in various 
ways. For example, some calculator programs have special lines which cannot contain 
any data and serve only to separate one vertical calculation from the next. Some 
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calculator programs allow null calc lines to be in a vertical calculation, and some interpret 
a null line as the start or end of a calculation. 

Other Input Means 

5 The character input means described, a keyboard and a graphical calculator with a 

pointing device, are used in various embodiments. However, other means are certainly 
possible for entering characters. For example, speech recognition technology is 
improving rapidly, and it is possible to create a system that uses speech recognition to 
enter calculations. For example, the words "one apple plus two oranges equals fruits" 
10 could be translated into the character sequence "lapple+2oranges=fftiits" which would 
result in the calculation in Fig. 23. Another possible input means includes a program 
interface that would allow other computer programs to send character input to a calcsheet, 
perhaps from a program that is running on another computer on a network. 

15 Various embodiments further include receiving or storing instructions and/or data 

implemented in accordance with the foregoing description upon a carrier medium. 
Suitable carrier mediums include storage mediums or memory mediums such as magnetic 
or optical media, e.g., disk or CD-ROM, as well as signals such as electrical, 
electromagnetic, or digital signals, conveyed via a communication medium such as 

20 networks 102 and 104 and/or a wireless link. 

Although the system and method of the present invention have been described in 
connection with several embodiments, the invention is not intended to be limited to the 
specific forms set forth herein, but on the contrary, it is intended to cover such 
25 alternatives, modifications, and equivalents as can be reasonably included within the 
spirit and scope of the invention as defined by the appended claims. 
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